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1.0 INTRODUCTION/BACKGROUND 
This Groundwater-Surface Water Interface ("GSI") work plan for the Gelman Sciences Inc. ("Gelman") is being 
provided to the Michigan Department of Environment, Great Lakes and Energy ("EGLE") to satisfy the 
requirements of the proposed Fourth Amended and Restated Consent Judgment ("4th Amended CJ") 
incorporated by reference by the Washtenaw County Circuit Court's June 1, 2021 "Order to Conduct Response 
Activities to Implement and Comply with Revised Cleanup Criteria" (the "Response Activity Order"). 

The 4th Amended CJ defines the Western Area Groundwater-Surface Water Interface objective as follows: 
"Defendant shall prevent 1,4-dioxane from venting into surface waters in the Western Area at concentrations 
above the Generic GSI Cleanup Criterion, except in compliance with Part 201, including MCL 324.20120e 
("Groundwater-Surface Water Interface Objective" for the Western Area)." (Section V.B.2.a.) 

The 4th Amended CJ outlines the requirements for a GSI Investigation Work Plan (this document) in Section 
V.B.2.b. These requirements are that within 90 days of entry of the 4th Amended CJ, Gelman shall submit to 
EGLE for its review and approval a work plan for investigation of the groundwater-surface water interface in the 
Western Area and a schedule for implementing the work plan.' Gelman's work plan shall include: 

1. An evaluation of the Western Area and identification of any areas where the GSI pathway is relevant, i.e., 
any areas where 1,4-dioxane in groundwater is reasonably expected to vent to surface water in 
concentrations that exceed the Generic GSI Criterion based on evaluation of the factors listed in MCL 
324.20120e(3); and 

2. A description of the Response Activities Gelman will take to determine whether 1,4-dioxane in 
groundwater is venting to surface water in any such areas in concentrations that exceed the Generic GSI 
Criterion. 

According to the EGLE document "Groundwater-Surface Water Interface Pathway Compliance Options", April 
2018, key elements in determining pathway relevancy include the following: 

1. There must be a hydraulic connection between the contaminated groundwater and surface water to have 
a groundwater/surface water interface. This includes an intermittent stream or water body that has flow 
until the groundwater table drops below the stream bottom. Intermittent streams are protected for acute 
and chronic risks. An ephemeral stream or water body only has flow during periods of surface runoff (rain 
or snowmelt). By definition an ephemeral stream would not have a groundwater surface water interface. 

2. The hydraulic connection must transport contaminated groundwater to the surface water; a 'losing' 
surface water body would have a hydraulic connection with groundwater but would not transport 
contaminated groundwater to the surface water body. 

3. The designation of groundwater "not in an aquifer" does not eliminate the need to evaluate the GSI 
pathway. Groundwater "not in an aquifer" may be hydraulically connected to a surface water body and 
may vent or be reasonably expected to vent in concentrations that exceed generic GSI risk-based 
screening levels (RBSLs)/criteria (See Appendix A). 

4. The applicable generic GSI RBSLs/criteria for all appropriate hazardous substances released or 
otherwise affected (reactions, breakdown byproducts, etc.) and appropriate WQS for physical 
characteristics are or could be exceeded in representative samples at GSI monitoring points. 

1 Gelman submitted its initial draft GSI Investigation Work Plan on August 30, 2021, within 90 days of entry 
of the Response Activity Order. After receiving input from EGLE and at EGLE's request, Gelman is submitting this revised 
GSI Investigation Work Plan. 
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5. Contaminated groundwater is discharging into a separate storm sewer that discharges to a surface water 
body. 

If the pathway for venting groundwater is determined to be not relevant, further evaluation is not necessary. 

2.0 AREAS WHERE THERE IS A GSI POTENTIAL (WESTERN 

AREA) 
Many investigations of the surface waters of the Western Area (the portion of the Gelman site that is west of 
Wagner Road) have been completed by Gelman and others. The report "Gelman Summary Report of 
Groundwater and Surface Water Interactions within the Honey Creek Area" (March 2019) describes/summarizes 
much of this work. Based on the findings presented in this report, along with our analysis of other historical 
information, we have determined that there are three general areas where 1,4-dioxane associated with the 
Gelman Site has the potential to interface with surface water at concentrations approaching or exceeding the 280 
ug/L EGLE Part 201 1,4-Dioxane Generic Groundwater-Surface Water Interface Criterion. These areas are: 

1. Area A — The north/south portion of the unnamed tributary (referred as the Honey Creek Tributary or HCT 
for this document) from to the Gelman NPDES Outfall-001 to the northwest corner of the Gelman "Marshy 
Area." 

2. Area B — The Gelman Marshy Area including the east/west portion of the HCT along the northern 
boundary of the Marshy Area. 

3. Area C — The wetland area on the east side of Third Sister Lake. 

Figure 1 depicts the general locations of Areas A, B and C along with cross sections used to present conceptual 
models for these areas. 

The following report sections further describe these areas relative to their potential to have a completed GSI 
pathway, discuss the conceptual models for these areas, and present our proposed work plan, where appropriate. 
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https://www.michigan.gov/documents/egle/egle-rrd-GS-GelmanSummaryReportofGWandSWInteractionsatHoneyCreekMarch_2019_661528_7.pdf
https://www.michigan.gov/documents/egle/egle-rrd-GS-GelmanSummaryReportofGWandSWInteractionsatHoneyCreekMarch_2019_661528_7.pdf
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Figure 1 —Areas A, B, and C Showing Lines of Cross Section 
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Figure 1 – Areas A, B, and C Showing Lines of Cross Section 
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1.1 MktA 

Area A is generally the north-south and northwest-southeast portions of the HCT up to the Gelman NPDES 
Outfall-001. This area is shown on Figure 1. 

_ . . . _OE_ 

A cross section depicting our conceptual model for Area A is provided as Attachment 1. The conceptual site 
model for Area A is that there is a potential (albeit a low one) for groundwater containing concentrations of 1,4-
dioxane over the GSI criterion to discharge into the HCT along Area A. 

2.1 own ippop 

Area A is primarily wetland along the HCT. This area is very difficult to access and is not accessible using 
conventional drilling equipment without constructing engineered drill platforms. Shallow water-bearing zones in 
this area do not appear to discharge to the HCT, based on comparison of groundwater and surface water 
elevation data. An example of a monitoring well completed in the shallow water-bearing zone/aquifer is MW-11s. 
Hydraulic heads at MW-11s are lower than those in the HCT (see table below) indicating that groundwater does 
not discharge to surface water in this area. In addition, shallow groundwater elevations are higher than those in 
deeper groundwater zones, indicating that hydraulic gradients are conducive to downward vertical groundwater 
migration, not upward migration, and discharge to surface water (see table below). The shallowest water-bearing 
zones in this reach overlie more substantial aquifers that are primarily associated with the transport of 1,4-
dioxane. 

Screen Interval (feet below ground) Groundwater Elevation (feet amsl) 
MW-11s 14-16 898.33 
MW-11i 39-41 885.99 
MW-11d 87-90 878.74 

- Water level data collected 9/20/2017. 
- HCT Elevation in this area approximately = approximately 902.5 ft amsl 

Because of this downward hydraulic potential, the lateral movement of groundwater is competing with a 
downward flow potential. This strong downward flow potential minimizes the lateral flow of groundwater in the 
shallow water bearing zones toward the HCT. 

Some minor venting of groundwater into the HCT in Area A remains possible. 1,4-Dioxane concentrations in wells 
in portions of this area indicate 1,4-dioxane concentrations in this area may exceed 280 ug/L. 

2.1.3 PATHWAY ANALYSIS 

Our assessment of site data suggests that the likelihood for groundwater to be interacting with the HCT in Area A 
is low, and the possibility that such groundwater contains 1,4-dioxane concentrations approaching 280 ug/L is 
even lower. That said, the potential for such interaction cannot be ruled out and therefore investigations into the 
GSI pathway are recommended. 

Gelman - Western Area GSI Work Plan 2022 
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2.1 AREA A 
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Screen Interval (feet below ground)  Groundwater Elevation (feet amsl)  
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- Water level data collected 9/20/2017.  
- HCT Elevation in this area approximately = approximately 902.5 ft amsl  
 
Because of this downward hydraulic potential, the lateral movement of groundwater is competing with a 
downward flow potential. This strong downward flow potential minimizes the lateral flow of groundwater in the 
shallow water bearing zones toward the HCT. 
 
Some minor venting of groundwater into the HCT in Area A remains possible. 1,4-Dioxane concentrations in wells 
in portions of this area indicate 1,4-dioxane concentrations in this area may exceed 280 ug/L.  
 

2.1.3 PATHWAY ANALYSIS 

Our assessment of site data suggests that the likelihood for groundwater to be interacting with the HCT in Area A 
is low, and the possibility that such groundwater contains 1,4-dioxane concentrations approaching 280 ug/L is 
even lower. That said, the potential for such interaction cannot be ruled out and therefore investigations into the 
GSI pathway are recommended. 
 

  



Gelman Sciences — Western Area GSI Work Plan I August 2021 (Revised January 2022) Page 6 of 15 

Z. I. n ‘,..— vvw .. vitl% r 1-14n1 

Access to Area A is very difficult and significant effort (clearing and stabilization) would be necessary to position 
even a small drilling rig in this area. As such, Gelman is proposing that a hand-driven pore water sampler be used 
to profile groundwater out of the base of the HCT in this area. Pore water samples would be collected at transects 
along Area A, with three samples collected at each transect (east side, center, and west side of the HCT). The 
proposed locations of the transects are shown on Figure 2 below. 

Pore-water sampling will be conducted in accordance with procedures outlined F&V SOP F-25 (Attachment 2). It 
is recommended that this work be completed in the winter months under frozen or partially frozen conditions when 
access is likely to be substantially better. 

Based on the laboratory analytical results from the pore water samples, up to two locations exhibiting the highest 
concentrations will be selected for installation of a staff gauge and shallow piezometer to allow comparison of 
water levels and vertical hydraulic gradients between the HCT and shallow groundwater. During the drilling of the 
piezometers, if boring data indicate that the groundwater level is more than 5-feet below the streambed, no 
piezometer will be installed. 

The staff gauge and piezometer locations and elevations will be surveyed. Surface water and groundwater levels 
will be recorded on a quarterly basis for one year to evaluate seasonal variations. 
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2.1.4 PROPOSED WORK PLAN 

Access to Area A is very difficult and significant effort (clearing and stabilization) would be necessary to position 
even a small drilling rig in this area. As such, Gelman is proposing that a hand-driven pore water sampler be used 
to profile groundwater out of the base of the HCT in this area. Pore water samples would be collected at transects 
along Area A, with three samples collected at each transect (east side, center, and west side of the HCT). The 
proposed locations of the transects are shown on Figure 2 below.  
 
Pore-water sampling will be conducted in accordance with procedures outlined F&V SOP F-25 (Attachment 2). It 
is recommended that this work be completed in the winter months under frozen or partially frozen conditions when 
access is likely to be substantially better. 
 
Based on the laboratory analytical results from the pore water samples, up to two locations exhibiting the highest 
concentrations will be selected for installation of a staff gauge and shallow piezometer to allow comparison of 
water levels and vertical hydraulic gradients between the HCT and shallow groundwater. During the drilling of the 
piezometers, if boring data indicate that the groundwater level is more than 5-feet below the streambed, no 
piezometer will be installed. 
 
The staff gauge and piezometer locations and elevations will be surveyed. Surface water and groundwater levels 
will be recorded on a quarterly basis for one year to evaluate seasonal variations. 
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Figure 2 — Area A Pore Water Sampling Transects 
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